Method for forming two-dimensional paracrystals of biological filaments on lipid monolayers.
A method is described for electron microscopic observation of two-dimensional paracrystals on unsupported lipid monolayers. The method uses a hydrophobic holey C-coated grid placed on a monolayer made positively charged by the inclusion of stearylamine (SA) and has been used to align scallop thin filaments and reconstituted actin/tropomyosin filaments to form paracrystals. The use of unsupported monolayers allows the paracrystals to be viewed in either negative stain or with cryoelectron microscopy. Those paracrystals in frozen hydrated specimens have better order than those with negative stain. It was found that varying the lipid composition between the less fluid distearolyphosphotidylcholine/SA and the more fluid egg yolk phosphotidylcholine/SA alters the size and order of the paracrystals, the more fluid system having smaller, more ordered paracrystalline domains. The advantage of the technique for studying actin/thin filaments is the ability to form large two-dimensional paracrystals under physiological conditions of [Mg2+] and pH.